Abstract-There are more and more vehicles on the road in every country, which have to be parked in spaces that are becoming increasingly packed. This is a big challenge especially for city planners, architects, and building owners. To meet this demand, the innovative and space saving-parking system is created. This is the new way of technology that can be applied to all users and it is more efficient than the previous parking systems. All buildings including hospitals, government building, shopping complex can access and apply this technology. This paper proposed a program that combined with the iOS system and connected through wireless connection. In addition, it will be connected to the mobile phones using this technology. Before the data can be displayed, the mobile phone has to be installed with BLINK's application that can be downloaded from the apple store. After this application is installed, then apps will show the available parking slot in the specific parking area. Any parking spaces can be assessed anywhere and anytime as long as users have internet connection to their smartphones. This paper proposed to develop the iOS apps that can show and update the parking spaces that are available and the hardware is designed by using ESPresso Lite 2.0 board.
INTRODUCTION
In parking areas such as those in shopping malls or public building like a hospital and government building, driver tends to face problem to find vacant and convenient parking lot [1] . It is especially difficult when the parking lot is crowded or almost full. In fact, an assistive devices can improve efficiency in energy saving under parking guidance information [2] . To help users when searching for a parking lot, a smartphone application is very useful [3] . The needed of sensors had been introduced and implemented into the parking lot system. These systems gave users lots of benefits while searching for parking [4] . They provide users with an information on the availability parking vacant towards the empty parking lot. Besides that, it is also beneficial to the parking management as they now can easily monitor the parking traffic flows and manage to provide a better parking system [5] .
Therefore, problems that occurred such as traffic congestion and insufficient parking space can be reduced [6] . In Asia, the situation are made worse by the fact that the roads are significantly narrower compared to the West area [7] . Various measures have been taken in the attempt to overcome the traffic problems [8] .
The smart parking systems are implemented mainly in the Japan, United States and Europe that is designed and developed with the supports of advanced technologies and researches from various academic area [9] . With the increasing of the car park, it is believed that it could solve the congestion problems that is faced by the users in the car park [10] . The smart parking system has many benefits for the car park users and car park operators as well as in environment preservation [11] . For the car park operators, the data that is gathered via the development of the Smart Parking System can be used to predict future parking trends [12] . In terms of environment preservation, the level of pollution that is made by car carbon dioxide can be reduced by reducing vehicle emission (air pollutant) in the air [13] . This could be agreed to the knowledge that when the vehicle travel time on the road is reduced as fuel consumption is directly related to vehicle km's distance and makes it reduces as well [14] . Drivers are also able to be benefited from this smart parking system as parking spaces are able to be fully utilized with an safer, optimized and more efficient system that is implemented [15] . The system can be designed to be more efficient as vehicle driving time and searching time are significantly minimized due to the information that is given by the smart parking system to the drivers [16] . With the data that is provided, all drivers are able to avoid car park that are fully occupied and find vacant parking spaces easily [17] . The number of vehicles that are parked illegally by the roadside that leads to traffic congestion can also be reduced and controlled [18] . All this benefit would provide convenience situations for the drivers and users [19] .
II. LITERATURE REVIEW First paper entitled "Parking system with space modelling to improve parking efficiency and parking revenue" was published in 2015. This research work based on WSN to developed parking system with space optimization. To developed this system architecture with IR sensor network and MCU to guide and management of the parking area. This system employs advanced technologies to permit efficient uses of parking lots with space modelling. The management systems can monitors the step by step approaches of parking scenario. This system will enhance the utilization of parking spaces and find the shortest distance to park the vehicle and help the users to find the availability of parking spaces within short period of time [20] . Second paper entitled "A Privacy-Preserving Pay-byPhone Parking System". This paper reported, from the result of this paper analysis, the smart parking system is consists of two components which are an RFID and NFC. There are ON-devices that installed which are placed in the car and also an application which is installed in the smartphones. The application consists of an electronic wallet which is loaded with e-coins for the users to park the car using this system. When the driver parks the car in a specific area, the mobile app starts making periodic e-coin payments for short time intervals until the car is left from the parking spot. The system has shown a proven results in providing privacy system by not allowing any creation of profiles about drivers parking behaviors. This system is also provide security against e-coin forgery and double spending and permits a driver who has been fined unfairly [21] .
Next paper entitled "Real-time viewing automated parking system" was published in the Philippines. Finding a vacant and convenient had become big issues as the car owner are increasing day by day. This problems can be a problem statement in implementing the system that can prevent the parking issues. This smart parking system help avoiding the car parking difficulties especially when in supermarket, government buildings and hospital that many people was going with their own vehicles. This is not only for the parking management but also for the drivers that can use the system such as to know the availability slots of the parking area via website. Drivers can also choose or give their own slot in parking. Ticketing and sales report for the management can be improved. Finally shorter time of the car owners in looking for parking slots or areas was added advantages. From the benefits of this system, this new parking system led to the improvement of the previous car parking system. This smart parking system was depending on the current technology. The system with the gathered result shows more reliable for the users and the parking management. When the current technology is improving and parking areas are going to be totally different, the researchers should be able to adapt with system for the rapid changes of transportation. The research can also enhance more good features that can be able to decrease the difficulties which are seen due to absence of an efficient, reliable and up-to-date parking system [22] .
III. PROPOSED METHOD
This part elaborated the approach to develop the proposed Smart Parking System. The design approach has been divided into four phases which are system specification requirement, design implementation and verification. The first phase is to determine the conceptual design requirement system through hardware and software specifications. The second phase is to design the Smart Parking system based on the proposed Smart Parking system architectures. Next, the third phase is to implement the Smart Parking system based on the architecture using iOS application on the purposed hardware. Finally, the final phase is to verify the validity of the design via experimental system testing to ensure that the Smart Parking system meets the required specification. Block diagram is the project process that starts with the input to output. Figure 1 shows the block diagram and the components involved such as smart phones, Wifi modules, LED or lamp, ESPresso V. 2.0 as targeted hardware, power supply and IR sensor.
Figure 1: Smart Parking Systems Block Diagram
Power supply 5 Vdc is a voltage supplier for the whole systems. Infrared sensors are connected to the Espresso Lite 2.0 as a car detector. Additional, LED also connected to the Espresso Lite to determine the parking either slot is booked or not. LEDs will turn ON as the system is connected to the supply. GREEN LED will turn OFF if the slot is already filled with car. Meanwhile, GREEN LED will turn ON if there is no car in the parking slot. Smartphone will be the end user of the system which is connected to the Espresso Lite through WIFI connection. Inside the BLYNK apps, whenever there is a car that parked in specific slot, RED led will turn on to indicate the present of car. Figure 2 shows the flow chart of the smart parking system that is developed using IoT technology on IOS application. First, user have to install the apps and launch it. Next, there is an interface about the availability of parking slot in the apps. User have to choose the parking slot in order to go to the next step. After choosing and parking the car, the data is sent to the cloud and updated the availability of the specific slot. Next, at the parking slot, the GREEN led is turned OFF if there is a car occupied in the slot. If there is no car in the slot, GREEN led is turned off. The system will be updated and next user's car have to be parked at the available slot. If the car leaves the parking slot, GREEN led will automatically turn ON and the system will be updated accordingly. In this paper, there are three IR sensors that will be placed at each parking slot. These sensors represent as the sign of the availability of the parking slot. The box is provided besides the parking lot. All the circuit including ESPresso Lite are put together in a box. All processes are controlled by the Espresso Lite via smartphone when it connected to the internet as shown in Figure 3 . It can be programmed using the Arduino IDE and required a USB-to-serial converter to load the program. It has 4MB of flash memory, 11 I / O, the voltage regulator to 3.3 Vdc with a maximum of 800 mA continuous current, a reset button and two user-programmable buttons, pins and pin compatible with the breadboard for OLED I²C. Figure 4 to Figure 9 show the command that used to set the led 1 to led 3 as switch on or off. If the sensors' values are low, the led is off and when the sensors' values are high, the led is turned on. 
IV. RESULTS AND DISCUSSION
For the first test, the connectivity of IR sensor is tested when it detects a car for specific parking slot. Whenever the sensor detects car, the Red LED will light up on BLYNK Apps. The sensor used in Slot 1 is sensor 1 which is connected through pin 2 on the Espresso Lite. After knowing which sensor is used to control which LED, next is to give a command in order to make the 'led1' turn on when 'sensor1' detects car on slot 1. Next, the BLYNK application is opened and it shows that whenever a car is presence at Slot A, red LED will turn on. Finally, for the LED indicator on hardware, it will switch off according to the sensor command that was given, in this case the LED on slot 1 will switch off when the sensor detected a car in parking slot. Figure 10 shows if the slot 1 is occupied. For the second test, the connectivity of IR sensor on parking Slot 2 is tested when it detects a car. Whenever the sensor detects car, the Red LED will light up on BLYNK Apps. The sensor used in Slot 2 is sensor 2 which is connected through pin 3 on the Espresso Lite. After knowing which sensor is defined to control which LED, next step is to give a command in order to make the 'led2' turn on when 'sensor2' detects car on slot 2. Next step is to open the BLYNK application and it shows when a car is occupied at Slot 2, red LED will turn on. Finally, for the LED indicator on hardware will switch off according to the sensor command that was given, in this case the LED on slot 2 will switch off when the sensor detected a car in parking slot. Figure 11 shows if the slot 2 is occupied. For the final test, is used to test the connectivity of IR sensor on parking Slot 3. When sensor 3 detects a car, the Red LED will light up on BLYNK Apps. The sensor used in Slot 3 is sensor 3 which is connected through pin 4 on the Espresso Lite. After knowing which sensor is defined to control which LED, next step is to give a command in order to make the 'led3' turn on when 'sensor3' detects car on slot 3. Finally, for the LED indicator on hardware will switch off according to the sensor command that was given, in this case the LED on slot 3 will switch off when the sensor detected a car in parking slot. Figure 12 shows if the slot 3 is occupied. 
V. CONCLUSION
One of the objective that achieved is to develop the project based on current IOT technology. It is a low cost embedded system because this project used the benefits of Internet of Thing (IoT). Another objective that has been achieved is to develop a parking system that have graphic user interface for the driver and management. Beside that, the last objective is to allow the user to find the exact location of the vacant parking lot. The parking system uses internet of things (IoT) that consists of sensor devices, access points, Web pages and iOS software. This project is designed by using ESPresso Lite V2.0 and has an embedded system inside it. Then the apps called BLYNK that can be downloaded in iOS is used. The objective is achieved when sensor plays a vital role on determine the status of LEDs on iOS apps. It was successfully connected via wireless communications by using Wi-Fi dongle. The smartphone can be used as end product where the user can find vacant parking lot and status of the total parking lot. The development of parking system using Internet of Things (IoT) on iOS application has a potential of high market demand because it uses low cost embedded system and mobile technology that currently are used by many people.
